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!!• Ohfiryatms upon the Bmn mi th Perio* 
fteum, in a Letter to the Royal Society, from 
Mr. Leeuwenhoek^ E % S. 

Delfc, NoVf ao. If 10. 

SOME Years ago, I communicated to the Rof4 
Society^ my Obfervations upon the Bones ; what 
thofe Obfervations were, I do not now remember, nor 
have I cndeavour'd to recoiled^ them, left I might be 
influenced by them in my later Enquiries, which i here 
prefent you with. 

In my laft Letter I acquainted you, that I had fe- 
vetal times endcavout'd to difcover, after what man* 
ner the Perhfteum was united to thofe Vcilels, that 
compofc the Bone, but that I had not been able to 
obferve it to my fatisfadion. Since which time I have 
frequently employed myfelf in making Obfervations 
upon the Bones, and have found that the fuperiicial 
part of them confifted of an inconceivable number of 
fmall Veilels, and fome few of a larger fize, which 
laft, when they came to the furface of the Bone, ap- 
peared ro me to be cloathed with either a Membrane, 
or a bony Subftance, that was perfedly cranfparenr. 

I once happened to difcover in a fmall portion of a 
Shinbone, four or five Veilels of fuch a fize, that a 
fmgle filament of Silk might have been drawn thro'' 
their Aperture. One of chefe appeared to me to con- 
fift of two openings, each of which feem^d to be pro- 
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Tided with a Valve, which was difpofed in fuch a 
manner^ as to lee out what was contained in the Ve0el, 
feuc to fuffcr nothing to go in. In all my Obfcrva- 
tions upon the furface of the Bones, f never^ but this 
one time, difcover'd fo many of thefe Veflels in fo (mall 
a com pais. 

z4s for thatMatter^ which ifliiesouc from the Bone, 
and is carried into the Periofteum^ I have difcover'd 
the fource of it to be the fpongy or cellular Subftance 
on the inMc of the Bone, which is the repofitory for 
the Marrow. 

This rpongy Subftance confifts of long Particles 
clofely united and link'd together, which Particles are 
composed of an infinite number of fmall Veflels, fome 
running lengthwiie, and others taking their courfe to* 
wards the fides of the bony Particles. 

Thefe bony Particles, notwithftanding their great 
number of Apertures, are yet exceeding hard, and lie 
fome of them parallel, aud others perpendicular to the 
length of the Bone, 

Thofe Particles, that lie perpendicular to the length 
of the Bone, have Veflels proceeding from their ends ; 
and from their fides, where they do not lie clofe toge* 
ther, proceed other VeHels, that compofe the Ccrtex^ 
m feperficial pare of the Bone. And thofe bony 
Particles that Uq parallel to the length of the Bone, 
fend out Vejffe!s from their fides, that iflue out thro"" 
the fide of the Bone: It is impollble for ihofe, who 
have nm feeri this with their own Eyes, to conceive 
the prodigious number of fmali Veffels^ of which thte 
cortkal parr of the Bone confifts i which in fbme places 
lies no thicker upon the fpongy part of the Bone, than.^ 
a thick Hair of a M-in s Head, tho* in other places it 
has dire*^ or four times that thtcMiefi*. 
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To the Cortex of the Bone 5 the Fcriofiettm is uni- 
ted, not only on the outfide, but even by entring in 
many places into the very fubflance of the Bone, and 
is join'd to it by the VelTels, which iflue cut from the 
Bone, in fuch a manner, that fonietimes one cannot 
determine which is the Bone, and which belongs to 
the Membrane invefting it, they both appearing in 
the Microfcope to confift aHke of exceeding frnali 
Veflels. 

To make this be the better underftocd, I have given 
in Fig. I. a reprefentation of a (mall part of the 
Bone , with the Perjofieum adhering to it, in which 
ABCD EF reprefents the bony part, whether taken 
from an Ox, or Sheep, I do not now remember. The 
Pericjieum is mark'd with the Letters BG HIE, the 
thicknefs of which is defign'd by 5G, or /£, tbo' in 
other places of the Bone, and even at no greater di- 
flance than two or three Hairs breadth, it is twice or 
thrice as thick. We fee here, that all the fmall Vef- 
fels in the fcriojlmm are reprefented by fo many Dots 
or Points; but in other places, where I had feverai 
times Teen the Membrane of twice this thicknefs, the 
upper half of it has appeared to be of a different make 
from the under parr, for as much as in the upper part 
! could difcover not only thofe Veflcls, that had been 
cut tranfverfly, and which confequendy were repre- 
fented by fo many Points, but likewife a great number 
of other Veflels running lengthwife along the Mem» 
brane, as is reprefented in Fig. x. by i- P ^ N M> 

I am fully perfuaded, that the part repreiented by 
BGfilE^ Fig* I. is not entirely membranous, but 
that fbme part of it is really bony. If we cur thro' 
the Periofieum fo deep as to divide the part of the 
Bone mark'd with the Letters A B C D E F, in the 
fame Figure, we find the fame appearance of Pores in 
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ihe bony Subftancc, which are no other than the 
tranfverie Sedions of fmall Veflels ; and befides thefe, 
there are other Vejdels running longways in the Bone. 
And we find Juft the fame in thoCe tranfparent parts, 
that lie between the bony Particles, which are re- 
pre{ented thicker between B C D E, than they ap- 
peared to me. 

It is my Opinion, that the ufe of thefe bony Particles 
is, to convey an Oleaginous Liquor into the PeHo^ 
fteum^ and chat from the feriofteum it is carried by 
the intervention of the other Membranes into all parts 
of the/5ody, when in a healthful Condition. 

In another place, I (aw a great number of Veflels 
arifing from a greater depth within the Bone, which 
drew clofec together, fo as to compofe fmall Fafckuli^ 
before they entred the Periofteumt in which they fe- 
parated one from another, and difpers'd themfelves 
again. It is difficult to determine, whether thefe 
Veflels bring any Liquor into the Bone, or carry it 
out; but I rather think they ferve to carry it out 
of the Bone. 

Having placed another piece of Bone before the 
Microfcope, with the Perio(ieum adhering to it, I 
could difcover a great number of Veflels, that I had 
cut thro lengthways, as they ran along the Fmo^mm^. 
and others that were cut thro* tranfverfly, and ap- 
peared as fo many Points, as is reprefented in Fig, x. 
by K LO P ^N A, where the bony part is mark'd 
by the Letters KLMNA, in which, t ho' no Pores, or 
Veflels, are here reprefented, yet is it full of open- 
ings. That part, which is defign'd by LOP ^NM, 
we mufl not take to be entirely membranous, for I 
am of opinion, that that part of it, which lies next 
the Bone, and which is reprefented by LMN, is of a 
bony Subflance* 
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I had another fmall piece of Bona lying before a 
Microfcope, of which 1 caused a part to be reprefeored 
by RSPFXTF, Fig. 3. in which RSTF is the 
Bone, and SPf^XT ihQ femfieum^ which in this place 
was no thicker than a thick Hair of a Man's Beard, 
but in another part of the fame Bone at a fmall di^ 
fiance, it was full four times that thicknefs* 

I placed another piece of B<)ne before a Microfcope 
in fuch a manner, as that the Bone did not appear, 
but only the Periofteum and the Mufcular Fibres, which 
were cut thro' tranfverfly, and appeared to be furroun- 
ded by the FihrtlU of the Perhfte^ni^ as is reprefented 
hy T ZC D A B, Fig. 4. where TZ A B is the Perio^ 
ficum^ and ZC DA are the fleflhy Fibres cat thro* tranP 
verily. This piece of Bone was taken from one of the 
Ribs of a fat Ox, and I was furpris'd to find, that in 
this place, as I cut longways thro' the Rib, I could not 
difcover any Particles of the Marrow, whereas in other 
parts the Rib abounded with them* 

Notwithftanding the great number of Obfervations 
that I have made upon the Bones, and the Membrane 
that fiirrounds them, which is commonly cali'd the 
Perhf^eum, I have never been able to fatisfy myfelf 
entirely about them. I ftill imagined, that the part of 
the Pencfieum, which immediately covers the Bone, 
and is {lri<aiy united to it, muft have a degree of 
hardnefs approaching to that of the Bone, and that at 
a fmall diftance from the Bone, the Pertofteum muft 
have a foftnefs and flexibility like that of the carneous 
and adipofe Membranes. 

i had lying by me four pieces of Ribs of a fat 
Ox, which I had kept by me full two Months, and 
which were now grown very dry. From one of rhefe 
I tore off the Pmo^eumi which I found ftuck much 
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harder to the Bone than I could have imagiti'd, ^nd I 
obferv'd, char a great many Parcicles of this Membrane 
were left on cleaving ro the Bone. This I did with 
cjefign to make lome Obfervations on the fuperficial 
part of the Bone, which is not near fo hard as thofe 
bony Particles, that lie a little deeper. From this Bone 
I cut off fbme very thin fliceSj both along the Bone, 
and likewife tranfverfly^ one of which I placed before 
a Microfcope, and gave it to the Painter, that for 
many Years has drawn all my Obfervations. 

This Piece is reprefented by AB KC^ Fig. §. ha- 
ving been cut off tranfverfly, and as thin as poffible, 
from the Rib, with part of the Periofteum, as from K 
to C, ftill adhering to the Bone, and another part of it 
torn off from the Bone, as defign^d by B KD, except 
that in fome places the Bone and the Membrane are 
flill united by Veflels torn out of their places, that 
run from one to the other. In this Figure D E F C 
reprefents the Periofieum , and the part defign'd by 
EG HIP, is fomething lying upon it, which I could 
not tell what to make of, tho' it appeared to me to be 
Membranous. 

I had likewife fome very thin {\icts fliaven off from 
the Bib both of an Osi, and of a Calf, from which f 
tore off the Perhfteum entirely, or at leaft as much of 
it, as poffibly I could ; after which I caufed the ^i^ 
of the Bonejt had ftuck to, to be reprefented by the 
crooked Line, LM N^ Fig. 6. 

In Fig. 7* OP^ reprefents the edge of another fmall 
flice of Bone, from which the Perhfieum has been torn 
off, by which appearance it Ihould feem, that the 
Union of the Pniojieum with the Bone is £o firm and 
ftrong, that, in {eparating it, fome of the fuperlicial 
Particles of the Bone are torn off with it. 
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I have likewlfe difcover'd fomc Vcllels runtiing a- 
loag mli^ the Marrow-boiie of tht Shank of an Oxi 
dis: feem'd 1:0 be Bloods veffels. 

Since now ic appears from our Obfervations, whkfi 
ha?€ been made with great Diligence and Care upon 
Bones of all kinds, that the Bones do for the moft 
part confiil of exceeding Onall Veflels, which Veflels 
arife from the inner, hollow, or fpongy part of the 
Bone, and pafTing thro* the fuperficial or cortical Sub* 
fiance, enter tht Pern fiemm, ^nd are froml thence con- 
tinued farther into the Body, yea even into the utmoft 
parts of the Body; we may from hence reafonably 
conclude, that, in a healthful Body, as there is a con- 
ftant fuppJy of an Oily Subftance carried into the 
Bones, fo this is again conftantly carried out from the 
Bones by means of thefe Veflels, into all parts of the 
Body, even to the extremities of the Fingers. To 
give an evident proof of this, let any Man lay the 
ends of h s . ingers upon a clean and bright Pewter 
Plate, and he Hiall find the Pewter appear fbil'd in the 
place whe:^ he has touch'd it; for in reality this Soil 
is nothing ife, but fome Oleaginous Particles difcbarg'd 
from the ends of his Fingers, There is indeed fome* 
thing of a watery Subftance mix'd with the Oily Par- 
ticles, but this evaporates in a little time, and leaves 
ihe Oily Particles lying upon the Plate. 
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